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box located at the bottom of your screen
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b ttbutton

• To Complete the Evaluation – Answer questions in 
the slide windowthe slide window



What Is A TMDL
and how does it affect MS4s?

Barry Tonning
Tetra Tech



Session 1: Topics

• Urban stormwater 
pollutants and sources

• Water quality 
standards and 
regulations

• Impaired waters andImpaired waters and 
total maximum daily 
loads (TMDLs)loads (TMDLs)

• Establishing TMDLs



Nutrients

Polluted runoff from urban areas

Trash

Nutrients

Heavy Metals

Bacteria /
Pathogens

Oil and Grease

Sediment



Where do the pollutants come from?

Construction

Urban Development

R id ti l

Industrial/Commercial

Residential
Areas



Urban development impacts
• Pavement, roofs, sidewalks, 

and other hard surfaces 
increase runoff & decrease soil &
infiltration
− Causes downstream channel erosion

• Runoff from urban areasRunoff from urban areas 
contains:
− Oil and grease (from roads, parking 

lots, truck loading/unloading areas), g g )
− Pesticides, fertilizers, nutrients (from 

lawns/gardens and landscaped areas)
− Sediment (from stream channel 

erosion and construction sites)erosion and construction sites)
− Heat (from hard surfaces)
− Bacteria (from pet wastes, septic 

systems, sewer lines)y )
− Trash (from roadways, parking 

lots, commercial areas, etc.)



Effects of Stormwater Runoff

• Water quality impactsWater quality impacts
− Pollutant runoff
− Stream river lake effects− Stream, river, lake effects

• Water quantity impacts
ff/− Increased runoff/reduced 

infiltration & base flow
Ch t t− Changes to stream 
geomorphology
Impacts to aquatic habitat− Impacts to aquatic habitat



Common stormwater pollutants: sediment



How sediment is measured
• Total suspended solids: part of sample 

poured/drawn off & filtered; ~ 0.45 p ;
microns (µm) and larger weighed 
(mg/L) after drying
S spended sediment concentration• Suspended sediment concentration: 
same, but all of sample filtered

• Settleable solids: Imhoff cone, 1 hr ,
• Bedload sediment: Scour chains, 

volumetric estimates
• Suspended and bedload sediment: 

both are added together



We can alsoWe can also 
measure water 

“cloudiness,” or c oud ess, o
turbidity



We can also measure water 
“cloudiness ” or turbiditycloudiness,  or turbidity



Turbidity meter (above)y ( )

Sechhi disk is used to 
measure “cloudiness” 
( t l it ) i l k(water clarity) in lakes





Common stormwater pollutants: nutrients



Nutrients

Most inland fresh 
waters will “bloom” 
with algae whenwith algae when 
phosphorus is added.

Bacteria that 
decompose algae suck p g
dissolved oxygen out 
of the water, and can 
lead to fish killslead to fish kills



Nutrients: phosphorus & nitrogen

Lab analysisLab analysis 
required



Phosphorusp

• Major concern for inland 
f h tfresh waters

• Sources include 
wastewater plants ( 1 5wastewater plants (~ 1 – 5 
mg/l), runoff from lawns, 
commercial, industrialcommercial, industrial 
areas

• Runoff sources:Runoff sources: 
dissolved & particulate

• Major portion from j p
cultivated fields (~ 75-
90%) is soil-based



PhosphorusPhosphorus

• Dissolved form is 
usually less, but is 
IMMEDIATELY bio-IMMEDIATELY bio
available to algae

• Dissolved phosphorus• Dissolved phosphorus 
increases in pastures, 

d d till fi ldreduced tillage fields
• Concentrations ~ >0.3 mg/l linked to water 

lit i i t ( 05 /l fquality impairment (.05 mg/l for some 
lakes)



Nitrogeng
• Nitrogen measured as nitrate 

(NO3) plus nitrite (NO2);(NO3) plus nitrite (NO2); 
ammonia/um (NH3/NH4+); 
TKN (organic N + 
ammonia/um)ammonia/um)

• Supports algae growth; 
mostly a concern in coastal 

t d d twaters and groundwater
• Drinking water limit is 10 mg/l 

(nitrate)(nitrate)
• Ammonia toxic at very low (~ 

.02 - .2 mg/l) concentrations 
(higher temp & pH = more(higher temp & pH = more 
NH3 ammonia, less NH4+

ammonium)



Common stormwater pollutants: bacteria



Bacteria – a human health 
threat. Most programs now 

measure E. coli bacteria 
“ l f i it ”“colony-forming units” per 
100 milliliters of raw water



Dissolved oxygen: a 
key water qualitykey water quality 

measure



pH: an important parameter!pH: an important parameter!

• Measures hydrogen ion strength
• Indicates acidity or alkalinityy y
• pH is affected by:

− Geology (e g limestone)Geology (e.g., limestone)
− Acidic precipitation
− Disturbances (mine wastes)Disturbances (mine wastes)
− Polluted runoff 
− Discharges− Discharges





The importance of maintaining 
acceptable pH ranges . . . 



Seawater: 50,000+

(Mi Si ti t S/ )(Micro-Siemens per centimeter or µS/cm)



Conductivity meter (and you get a thermometer!)



Temperature: different ranges for 
diff t bi l i l f tidifferent biological functions



Metals & other 
monitoring infomonitoring info 
is available at 
the NEMI web 

site

www. 
nemi. 
govgo



United States Code, Title 33 
 
Sec. 1251. Congressional declaration of goals and policy  

 (a) Restoration and maintenance of chemical, physical and  
biological integrity of Nation's waters; national goals for 
achievement of objective 
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CWA Section 303:
Water Quality Standards

• States’ yardstick to measure the 
health of surface watershealth of surface waters

• Three key elements of WQSs:
Designated uses− Designated uses

− Water quality criteria
− Antidegradation− Antidegradation

policy & implementation
methodsmethods



Florida Use Designations
http://www.dep.state.fl.us/water/wqssp/surface.htm

• Class I - Potable (drinking) Water 
Supplies

• Class II - Shellfish Propagation or 
HarvestingHarvesting

• Class III - Recreation, Propagation
& Maintenance of a Healthy, & a te a ce o a ea t y,
Well-Balanced Population of Fish & 
Wildlife

• Class IV - Ag Water Supplies
• Class V - Navigation, Utility and 

Ind strial Use (none listed no )Industrial Use (none listed now)

F.A.C. 62-302.400





Outstanding State Resource Waters  (F.A.C. 62-302.700)



Water Quality Criteriay

• Consistent scientifically with protecting all y p g
designated uses (DUs)

• Basic types of criteria
− Narrative/numeric− Narrative/numeric
− Water column/sediment/

fish tissue

• Criteria apply to:
− Aquatic lifeAquatic life

• Pollutant-specific/aquatic community indices
− Human health 

• Recreation drinking fish consumptionRecreation, drinking, fish consumption



62-302.530: FL Water Quality Criteria





62-302.500 Surface Waters: Minimum Criteria

All surface waters shall at all places and at all times be 
free from components of discharges which:

1. Settle to form putrescent deposits or otherwise 
create a nuisance; or

2. Float as debris, scum, oil, or other matter in such 
amounts as to form nuisances; or

3 Produce color odor taste turbidity or other3. Produce color, odor, taste, turbidity, or other 
conditions in such degree as to create a nuisance; or

4. Are acutely toxic; ory
5. Are carcinogenic, mutagenic, or teratogenic to 

human beings or to certain wildlife/aquatic species, 
oror

6. Pose a serious danger to public health, safety, 
welfare.



WQS: antidegradation provisionsWQS: antidegradation provisions

• Purpose: Prevent deterioration of existing• Purpose: Prevent deterioration of existing 
levels of good water quality

• Generally applies parameter-by-parameterGenerally applies parameter-by-parameter
• Three tiers of protection

− Tiers 1 – must maintain minimum WQ criteriaTiers 1 – must maintain minimum WQ criteria
− Tier 2 – must prevent degradation of “good” 

WQ unless you demonstrate ”important” y p
economic or social development in the 
watershed

− Tier 3 – degradation for ONRWs



Clean Water Act Section 402
If you discharge:If you discharge:
• Pollutants (chemical, physical, biological)
• From a man-made pipe or conveyance
• Into a regulated water body (“water of the 

U S ”)U.S.”)
You must have permit coverage under the 

National Pollutant Discharge EliminationNational Pollutant Discharge Elimination 
System (NPDES)  - Implemented by most 
states including Florida DEPstates, including Florida DEP



NPDES Program: Coverage

• Industrial and municipal 
wastewaterwastewater

• Industrial, urban, and 
construction-related storm 
water runoff

• Concentrated animal feeding 
operations (CAFOs) 

• Active, inactive, and some 
abandoned minesabandoned mines

• Discharges from some 
hazardous waste sitehazardous waste site 
cleanup/ remediation projects



Effluent (discharge) limitsEffluent (discharge) limits

• “Technology-based” end-of-pipe 
performance standards (concentration/mass)

• BAT, NSPS, PSES, secondary treatment, etc.y
• Spelled out in EPA regulation packages (effluent 

guidelines)
• Use best professional judgment (BPJ) if no EPA 

regulationsg

• Water quality-based effluent limits (WQBELs -
linked to TMDLs)linked to TMDLs) 

• Only where technology-based controls are 
insufficient to meet WQS

– Back-calculated from numeric water quality criteria: 
ll t t t ti i di hpollutant concentrations in discharge

– Derived from narrative criteria: whole effluent toxicity 
testing; other methods



Types of Monitoring & Assessments

• Chemical
− Mostly numeric criteria (DO, pH, 

conductivity, metals, pesticides, 
chlorides)

• Physical
− Numeric (flow, temperature, habitat 

t t ) tistructure) or narrative 
(objectionable color, aquatic habitat)

• BiologicalBiological
− Numeric (indices of biological 

integrity, fecal coliform 
t ti hl h ll )concentrations, chlorophyll a) or 

narrative (support populations of 
fish/shellfish)



So here’s what we doSo . . . here s what we do . . .

• Establish water quality goalsEstablish water quality goals
− Designated uses, water quality criteria
− Restoration and protection goals
− Flooding, aesthetics, others???g, ,

• Monitor/ assess inland & coastal waters
− Desktop data mining, local monitoring results
− Watershed habitat other assessmentsWatershed, habitat, other assessments

• Identify key pollutants / stressors
− Check against water quality criteria

ID l t ll t t /• ID or locate pollutant causes/sources
− Check pollutants & likely source areas

• Estimate current pollutant loadsp
− Quantify through empirical, modeling, or other approach



Total Maximum Daily Loads (TMDLs)

A TMDL . . . . 
• Is a strategy for meeting water 

quality criteria
Q tifi th diff• Quantifies the difference 
between current pollutant 
loads and the WQC loadloads and the WQC load

• Identifies pollutant sources & 
relative load contributionsrelative load contributions

• Allocates the load among the 
various pollutant sourcesvarious pollutant sources



TMDLsTMDLs
• Required under CWA Sec. 303(d)Required under CWA Sec. 303(d)
• Amount of a specific pollutant that a 

waterbody can receive and assimilate and y
still meet numeric or narrative water quality 
criteria

• States are required to develop TMDLs for 
waters not meeting water quality criteria

• TMDLs are approved or disapproved by EPA; 
if disapproved, EPA develops a TMDL



Elements of a TMDLElements of a TMDL

• Allowable 
pollutant load  (or 
“ ”)“cap”)

• Allocation of the 
l dload among 
sources
M i f f t• Margin of safety 
(MOS) 



Total Maximum Daily Loads

• For specific pollutants• For specific pollutants
– Sediment, nitrogen, 

phosphorus,phosphorus, 
temperature, copper, 
mercury

ll d• For pollutant indicators
– BOD, COD, Chlorophyll a



TMDLs: AllocationsTMDLs: Allocations
• Point sources with an NPDES permit 

i t l d ll ti (WLA)receive a wasteload allocation (WLA)
− Includes both individual and general 

NPDES permitteesNPDES permittees 
• Individual sources, categories, 

subcategories of nonpoint sources 
receive a load allocation (LA)
− Row crop and pasture ag, small towns, 

construction sites < one acre not inconstruction sites < one acre not in 
regulated MS4s, etc.

N h d & f t l h t ll tNo hard & fast rules on how to allocate



Example 
pollutant p
allocation 
approach



Example Total Maximum Daily Load 
Allocation for Phosphorus



Summary
• Surface waters must meet water quality 

criteria limits, based on the designated , g
use

• Those that don’t are listed as “impaired”Those that don t are listed as impaired
• TMDLs are developed for impaired 

waters based on the problemwaters, based on the problem 
pollutant(s)
TMDL ll t t d ti• TMDL pollutant reductions are 
implemented thru NPDES permits and 

ll t d ff ( i t )polluted runoff (nonpoint source) 
measures



Stormwater and TMDLs:Stormwater and TMDLs:  
Making the Connection

Eric H. Livingston
NPDES Stormwater Section

Eric H. Livingston
NPDES Stormwater Section

Tallahassee, Florida
850/245-8430

Tallahassee, Florida
850/245-8430

eric.livingston@dep.state.fl.us
http://www.dep.state.fl.us/water/stormwater/

eric.livingston@dep.state.fl.us
http://www.dep.state.fl.us/water/stormwater/

npdes/index.htmnpdes/index.htm



FLORIDA WATERSHED RESTORATION ACT
Section 403.067, F.S.Section 403.067, F.S.

• Enacted in 1999, amended in 2005
• Gives DEP clear legal authority for TMDLs
• Requires “Good Science” - DEP to adopt 

methodology for determining impaired waters =methodology for determining impaired waters = 
Impaired Waters Rule (62-303, FAC)

• Requires “Public Participation”Requires Public Participation  
− 303(d) lists are adopted by DEP secretary
− TMDLs, BMAPs are adopted by rule
R i “ it bl ll ti ” f l d• Requires “equitable allocation” of load 
reductions



FLORIDA WATERSHED RESTORATION ACT
2005 Amendments – TMDL Implemenationp

• Use existing control programsUse existing control programs
• Detailed allocation in BMAP
• Ag NPS pollution/BMPs – DACSAg NPS pollution/BMPs – DACS
• Urban NPS pollution/BMPs – DEP
• Implementation assurances:• Implementation assurances:

− Point sources - NPDES permits
− Municipal stormwater – NPDES MS4Municipal stormwater NPDES MS4
− Agricultural NPS – DACS BMP program

– DEP BMAP enforce



FLORIDA WATERSHED RESTORATION ACT
403.067(7)(b), F.S.( )( ),

Use existing control programs
• Permitting/regulatory programs• Permitting/regulatory programs
• Point sources – WQBELs
• Nonregulatory programs (BMPs cost sharing• Nonregulatory programs (BMPs, cost sharing, 

P2, 403.061(21) agreements)
• SWIM Plans• SWIM Plans
• Water quality credit trading
• Public works• Public works
• Land Acquisition

Everglades Forever Act• Everglades Forever Act





THE WATERSHED 
APPROACHAPPROACH

• Divide watersheds into groups
• Rotate among groups over 5 years
• Five phases of basin cycle

Ph 1 P li i b i l ti− Phase 1 - Preliminary basin evaluation
− Phase 2 - Coordinated basin monitoring
 Water quality assessment/verified list Water quality assessment/verified list

− Phase 3 - TMDL development
− Phase 4 - Basin Mgmt Action Plan developPhase 4 - Basin Mgmt Action Plan develop 
− Phase 5 - BMAP implementation



STATUS OF ROTATING BASIN APROACH
DEP Group 1 Group 2 Group 3 Group 4 Group 5DEP

District
Group 1
Basins

Group 2
Basins

Group 3
Basins

Group 4
Basins

Group 5
Basins

NW
Ochlockonee-

St. Marks
Apalachicola-

Chipola
Choctawhatchee-
St. Andrews Bay

Pensacola Bay Perdido Bay

NE
Suwannee Lower St Johns Nassau-St. Marys Upper East 

Coast

Central
Ocklawaha Middle  St Johns Upper St Johns Kissimmee Indian River

Lagoon

SW
Tampa Bay Tampa Bay

Tributaries
Sarasota Bay-
Peace-Myakka

Withlacochee Springs Coast

West Charlotte Harbor Caloosahatchee Fisheating Creek Florida Keys
S

West
Coast

Charlotte Harbor Caloosahatchee Fisheating Creek Florida Keys

SE
Lake Okeechobee St.Lucie-

Loxahatchee
Lake Worth 

Lagoon- Palm
Beach Coast

Southeast Coast 
Biscayne Bay

Everglades

YEAR 05
06

Cycle 2

06
07

07
08

08
09

09
10

10
11

Cycle
3

11
12

12
13

13
14

14
15

15
16

Cycle 
4

Group 
1

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
11 1 2 3 4 5 1 2 3 4 5 1
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PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

Group 
3

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

Group 
4

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
1

PHASE 
2

PHASE 
3

Group 
5

PHASE 
1

PHASE 
2

PHASE 
3

PHASE 
4

PHASE 
5

PHASE 
1

PHASE 
2



WATER QUALITY ASSESSMENT

• Based on WBIDs
• Based on Impaired Waters Rule• Based on Impaired Waters Rule
• Master List

Category 1 2 healthy− Category 1, 2 – healthy
− Category 3 – insufficient data
− Category 4 – impaired no TMDLCategory 4 impaired, no TMDL
− Category 5 – impaired, need TMDL

• Verified List of Impaired WatersVerified List of Impaired Waters
• Delist List 



WATER QUALITY ASSESSMENT SCALE

• TMDLs are developed• TMDLs are developed 
at the WBID scale

• WBID = Waterbody 
Identification Unit

• ~6300 WBIDs in 
Florida



WBIDs? Watersheds? Waterbodies?

• Lakes = usually one y
WBID

• Streams/Rivers/Canals 
= Generally split into= Generally split into 
WBIDs by reach or 
segment
WBID l• WBIDs can also 
include multiple 
waterbodies

• WBIDs are not the 
same as watersheds, 
especially in Southespecially in South 
Florida!



FLORIDA’S IMPAIRED WATER RULE
Chapter 62-303 FACChapter 62 303, FAC

• Methodology to statistically analyze data to 
determine if a water body is impaireddetermine if a water body is impaired

• Data from STORET
• Planning list (n>10, last ten yrs of data)Planning list (n>10, last ten yrs of data)

− 80% statistical confidence 
− Basin specific list at start of Phase 1p

• Verified list (n>20, last 7.5 yrs of data)
− 90% statistical confidence
− Basin specific list at end of Phase 2
− Adopted by DEP secretarial order



FLORIDA’S IMPAIRED WATER RULE
• Evaluates aquatic life use support
• Evaluates biological assessments• Evaluates biological assessments
• Evaluates toxicity
• Evaluates nutrients• Evaluates nutrients
• Evaluates primary contact/recreation

Evaluates fish/shellfish consumption• Evaluates fish/shellfish consumption
• Evaluates drinking water use and protection 

of human healthof human health
• Evaluate “reasonable assurance”

Procedures for delisting waters• Procedures for delisting waters



CURRENT STATUS OF IMPAIRED WATERS

GROUP # 
WBIDs

# WBIDS 
Assessed

Impaired
WBIDs

% 
Impaired

Nutrient
Impaired

# / %

Bacteria
Impaired

# / %# / % # / %

1 1769 728 540 74% 144/31 151/37
2 1662 845 995 63% 215/38 197/372 1662 845 995 63% 215/38 197/37
3 1274 699 468 67% 136/38 116/31
4 1097 553 233 42% 39/14 46/17
5 605 437 391 89% 47/23 90/43

Total 6407 3262 2163 66% 581/31 600/33

Total Impairments = 3615 of 19,365 assessments



TMDL DEVELOPMENT GOAL
M t t• Many ways to set 
−Statistical models
−Reference sitesReference sites
−Modeling

• Watershed/waterbody models
S i l ( d h t)−Some are simple (spreadsheet)

−Some are very complex 
(hydrodynamic models)( y y )

−Level of detail and quality of the 
analysis depend on available 
datadata

• Consent decree timeframes 
limit use of models



TMDL ALLOCATIONS
SHARING THE PAINSHARING THE PAIN

• TMDL - max. amount of pollutant loading that 
b di h d t h lth t b dcan be discharged to a healthy water body

• TMDL = WLA + LA + MOS
• WLA = Wasteload Allocation = point source 

allowable load
LA L d All ti i t• LA =  Load Allocation = nonpoint source 
allowable load
% d ti i d l d d ti t t• % reduction = required load reduction to meet 
WLA or LA



BASIN MANAGEMENT ACTION PLAN
BASICS

• Refined source identification• Refined source identification
• Allocations

Data & P l

• Management strategies
• Funding

Data & 
Information

People

BMAP

• Funding
• Monitoring (water quality)

Management
Options

• Tracking (project implementation)

ADAPTIVE MANAGEMENT



BMAP ADOPTION
WATER BODY IMPAIRMENTS DATE ADOPTED

Upper Ocklawaha Nutrients in chains 
of lakes

August 2007

Orange Creek Nutrients May 2008

Long Branch Fecal coliform, May 2008g
nutrients

y

Lower St Johns Nutrients, DO October 2008

Hillsborough River Fecal coliform in 
six tribs

October 2009

LSJ Tribs I Fecal coliform in 10 December 2009LSJ Tribs I Fecal coliform in 10 
tribs

December 2009

Lake Jesup Nutrients May 2010

LSJ Tribs II Fecal coliform in 15 
tribs

August 2010



TMDL 
Implementation

BMAP
Development



FOCUS ON REDUCING NUTRIENT LOADS
Lo impact design BMPs• Low impact design BMPs

• Turf grass research project
• Florida friendly landscaping programFlorida friendly landscaping program

− Florida Yards & Neighborhoods
− FYN Builder/Developer
− Green Industry BMP programGreen Industry BMP program
− Model FFL landscape ordinance
− Urban turf fertilizer labeling rule

I i ti t d d• Irrigation standards
• Golf course BMP manual
• Passive nutrient septic tank projectPassive nutrient septic tank project
• Ag/urban nutrient mgmt BMPs
• Unified stormwater treatment rule



PART TWO

FLORIDA PHASE II MS4 PERMIT 
REQUIREMENTS ANDREQUIREMENTS AND 

EVOLUTION



FLORIDA PHASE II MS4 LEGALFLORIDA PHASE II MS4 LEGAL 
FOUNDATION

• 402(p)(6) Federal Clean Water Act
• 403 0885 Florida Statutes• 403.0885, Florida Statutes
• 62-621.300(7), F.A.C.
• Generic Permit for Discharge of• Generic Permit for Discharge of 

Stormwater from Phase II MS4s



FLORIDA PHASE II MS4 PERMIT REQUIREMENTS
Si i i t l• Six minimum control measures
− Public education

P blic in ol ement/participation− Public involvement/participation
− Illicit discharge detection/elimination
− Construction site stormwater controlsConstruction site stormwater controls
− Post-construction stormwater controls
− Pollution prevention/good housekeepingp g p g

• BMPs/measurable goals for each measure
• Tracking and record keepingg p g
• Evaluation and assessment
• Annual report submittalAnnual report submittal



FLORIDA PHASE II MS4 PERMIT REQUIREMENTS
P t V C li ith WQS• Part V Compliance with WQS
− Reduce stormwater loadings to the Maximum 

Extent Practicable (MEP)Extent Practicable (MEP)
− Total Maximum Daily Loads

• Meet obligations in adopted BMAPsMeet obligations in adopted BMAPs
• Adjust SWMP to meet load reductions

• Adaptive management• Adaptive management
− SWMP adjusted based on annual evaluation of 

its effectiveness
− SWMP becomes more robust



FLORIDA WATERSHED RESTORATION ACT
403.067(7)(b), F.S.( )( ),

Use existing control programs
• Permitting/regulatory programs• Permitting/regulatory programs
• Point sources – WQBELs
• Nonregulatory programs (BMPs cost sharing• Nonregulatory programs (BMPs, cost sharing, 

P2, 403.061(21) agreements)
• SWIM Plans• SWIM Plans
• Water quality credit trading
• Public works• Public works
• Land Acquisition

Everglades Forever Act• Everglades Forever Act



BEST MANAGEMENT
PRACTICES NONSTRUCTURAL 

BMPs
• Low impact design

• Minimize clearing
• Protect vegetation

Mi i i i i

STRUCTURAL BMPs

• Minimize imperviousness
• Pervious pavements
• Greenroof/cisternSTRUCTURAL BMPs

• Regional retrofits
• Enhance existing

• Greenroof/cistern
• Florida-friendly landscaping
• Street sweeping• Enhance existing

• Floating wetlands
• SW harvesting

p g
• Enhanced OM
• Roof runoff to lawnsSW harvesting
• Public education



STORMWATER RETROFITTING IN FLORIDA

L k D t Al i j ti
Greenwood Wetland

Lake Dot Alum injection

Baffle Boxes Packed bed wetland



LID - THE SOLUTION IS GOING
BACK TO THE FUTUREBACK TO THE FUTURE

• Minimum clearing
• Off grade house• Off-grade house
• Native vegetation
• Cistern under house• Cistern under house
• No DCIA



POGO GOT IT RIGHT IN 1971!

NOT about more regulation
IS about more education

and motivation



MEETING THE CULTURAL CHALLENGE
PUBLIC EDUCATIONPUBLIC EDUCATION

• Pointless Personal Pollution
− www.tappwater.org
− www. floridaagwaterpolicy.com

htt // d t t fl / t / t h d− http://www.dep.state.fl.us/water/watersheds
• Stormwater Education Training

tool box (www stormwater ucf edu)tool box (www.stormwater.ucf.edu)
• What can YOU do?

− Disconnect roof runoffDisconnect roof runoff
− Florida friendly yard
− Pick up pet waste



NPDES STORMWATER PROGRAM 
HAS FAILEDHAS FAILED

• No surprise to state stormwater managers –
can’t regulate stormwater as a point sourcecan t regulate stormwater as a point source.  
EPA advised in 1988!

National Research 
Council report foundCouncil report found 
many problems with 
current federalcurrent federal 
stormwater
managementmanagement 
regulations



EPA EFFORTS TO IMPROVE MS4 PERMITS
TIME LINE

• November 2007 – DEP begins reissuance of MS4 
permits – 3rd cycle – St Pete, Hialeah, Sarasota Co, y
Hollywood, Orange County

• October 2009 - EPA R4 notifies DEP that they will 
bj t t d ft Hill b h d J k illobject to draft Hillsborough and Jacksonville 

permits – drafts withdrawn
• EPA sends states draft letter (11/09) and final letter• EPA sends states draft letter (11/09) and final letter 

(4/10) with new expectations for MS4 permits
• April 10 - EPA issues MS4 Improvement Guidep p
• Oct 09 – August 10 DEP team negotiates with EPA 

R4 staff on permit revisions
• http://cfpub.epa.gov/npdes/stormwater/rulemaking

.cfm



EPA MS4 PERMIT EXPECTATIONS
• Increased accountability and measurable permit 

requirements – enforceability
• Focus areas:  TMDL implementation, 

construction sites, post-construction SWM, illicit 
discharge detection/eliminationdischarge detection/elimination

• Stormwater system inspection, OM
R i itt l SOP h d l• Require written plans, SOPs, schedules, 
milestones, etc

• Antidegradation policy implementation• Antidegradation policy implementation

INCREASED LOAD REDUCTIONS



PHASE 1 MS4 PERMIT STORMWATER 
SYSTEM INSPECTION, OPERATION, 

MAINTENANCE
• Reformatted table – inspection items,Reformatted table inspection items, 

maintenance items
• Inspection schedule changed – closer to WMD p g

ERP requirements – can use those 
recertifications where applicable

• Outfalls – annual unless historical records
• Pipes, culverts – 10%/yr
• Inlets, catch basins, - 20%/yr
• EPA wanted ANNUAL inspectionsp



PHASE 1 MS4 PERMIT WRITTEN 
PLANS SOPsPLANS, SOPs

• SWMS inspections, maintenance
• Litter control, street sweeping, road repairs, 

equipment yards, maintenance shops
• Municipal waste TSD facility inspections
• Education – fertilizers, pesticides, used oil, 

t i illi it di h titoxics, illicit discharge reporting
• Training – applicators, spill prevention, illicit 

di h it idischarges, site reviews
• Inspections - proactive, reactive, high risk 

industrial constructionindustrial, construction



PHASE 1 MS4 PERMIT TMDL 
IMPLEMENTATION

• Fact sheet lists DEP adopted and EPA 
established TMDLs at time of permit issue

• TMDLs with BMAPs – just do it!
• TMDLs without BMAPs

− Prioritization report (Months 1–6)
− Monitoring & assessment plan (Months 6-12)
− TMDL outfall storm event monitoring (Months 12-36) –

only 1 outfall – EPA wanted ALL
Supplemental SWMP = TMDL implementation plan− Supplemental SWMP = TMDL implementation plan 
(Months 24-48)

• Different process for coliform TMDLsDifferent process for coliform TMDLs



TMDL IMPLEMENTATION AND MS4 PERMITS

• On our web site
EPA t ki t• EPA taking comments

• Due May 16



PHASE 1 MS4 PERMIT S S
REPORTING

• Year 3 Seasonal loadings/EMCs
− Compare loads from major outfalls for past 15 

years – TN, TP, TSS, BOD, Zn, Cu
− If no load reduction, explain why not and revise 

your SWMP to make it more effective in reducingyour SWMP to make it more effective in reducing 
stormwater loads



PHASE 1 MS4 PERMIT PROGRAM 
EFFECTIVENESS ANALYSISEFFECTIVENESS ANALYSIS

− Have SW loadings discharged from the MS4 decreased?  
Why or why not?

− Which components of the SWMP are working & effective 
in reducing SW loadngs?in reducing SW loadngs?  

− Which components of the SWMP are not working well & 
need revised to make them more effective?

− Which components of the SWMP do not contribute to 
reducing SW loads and could be revised or eliminated?
I th it i idi d t th t− Is the monitoring program providing data that assesses 
SWMP effectiveness, BMP effectiveness, retrofitting 
locations? 



TOOLS TO REDUCETOOLS TO REDUCE 
STORMWATER LOADINGS

• Florida-friendly landscaping
• Low impact design incentivesp g
• Public education
• MS4 source reduction project – FSA p j

and UF
• FDEP Fecal Coliform Guide
• Funding





Project Objective and Outcome

• To develop a quantitative tool that Florida’s 
MS4s can use to quantify nutrient loadMS4s can use to quantify nutrient load 
reductions achieved through street 
sweeping and BMP maintenance activities.p g

• Needed to meet MS4 permit requirements of 
documenting SWMP load reductions and for 
documenting stormwater load reductions to 
meet TMDL wasteload allocations 

















DEP FECAL COLIFORM TOOL 
BOX FOR REDUCING LOADSBOX FOR REDUCING LOADS

AMY TRACY
BMAP COORDINATORBMAP COORDINATOR

FDEP



Verified 
ImpairmentImpairment
s for Fecal 
C lif iColiforms in 
Florida



FECAL COLIFORM ISSUES

• Used as an indicator organism for humanUsed as an indicator organism for human 
pathogens – public health issue

• NOT a good indicator of riskg
• A new water quality standard using other 

indicator organisms is being developed by g g p y
EPA

• Even if there are non-human sources, some 
in the public may not want to recreate in 
these waters



SOURCE IDENTIFICATION

• This is the primary difficulty –
• Impairment may be based from a small 

amount of data and/or from a very smallamount of data and/or from a very small 
number of sampling stations in the WBID

• Other difficulties tying F.C. to pathogens: 
− Salinity in tidally influenced areas
− Impacts of coliforms in resuspended sediments
− Regrowth of bacteria rather than new sourceRegrowth of bacteria rather than new source
− Don’t differentiate between human, livestock and 

wildlife



GENERAL SOURCES

• Structural Sources – sanitary sewers, lift y ,
stations, illicit discharges, septic tanks

• Pet Wastes
• Other Land Use Sources – agriculture, 

marinas
• Sources difficult to control – wildlife and 

homeless



HOW BEST TO IMPLEMENT THE 
FECAL COLIFORM TMDL?FECAL COLIFORM TMDL?

• Develop a formal BMAP?
• Local effort *****

Ei h h• Either way, the process                   
primarily involves detective work

• There are a number of tools that be• There are a number of tools that be 
used

• The cost of source identification willThe cost of source identification will 
vary depending on the number and type 
of tools you implement



HOW CAN WE HELP?



CONTENTS OF THE GUIDANCE DOCUMENT



CHAPTER 2 UNDERSTANDING THE 
BASINBASIN

• 2.1 Using the TMDL Report
• 2.2 Compiling and Evaluating Datap g g
• 2.3 Identifying the Responsible 

Stakeholders
• 2.4 Coordinating with FDEP



DECISION MATRIX

• Can be used to determine prioritization for 
attacking fecal coliform impairments – bothattacking fecal coliform impairments – both 
need for additional monitoring and 
management actionsg

• Involves assessing level of fecal impairment 
and contaminant sources

• Match together in a matrix to identify potential 
risk



DECISION MATRIX (cont.)

Site Classification MatrixSite Classification Matrix
(based on WHO “Annapolis protocol” approach)



CHAPTER 3 POTENTIAL SOURCE 
IDENTIFICATION

• 3.1 Sources of Fecal Coliform3.1 Sources of Fecal Coliform
• 3.2 Tools for Source Identification
• 3.2.1 Walk the Waterbody Process
• 3.2.2 Decision Matrix and Ranking Tool
• 3.2.3 Source identification

3 2 4 P ll ti A t• 3.2.4 Pollution Assessment
• 3.2.5 State of Oregon Implementation 

Matrix TemplateMatrix Template
• 3.2.6 Wildlife Surveys
• 3.3 Evaluating Data Sufficiencyg y
• 3.4 Coordinating with FDEP



WALK THE WATERBODY
• The Walk the Waterbody exercise is an 

important first step in determining fecal 
coliform sources entering an impairedcoliform sources entering an impaired 
waterbody and identifying easy-to-
implement management actions. p g

• It uses existing programs and ongoing 
activities to remove the most obvious 

d id tifi t i ti dsources and identifies uncertainties and 
future options for more effective adaptive 
management.   g



WALK THE WATERBODY (cont.)

• In the Walk the 
Waterbody exercise, a 
team walks along the 

fbanks of the impaired 
waterbody and its 
contributing waters tocontributing waters to 
identify potential 
sources of fecalsources of fecal 
coliform contamination 
as well as other issues 
that may be affecting 
water quality. 



WALK THE WATERBODY (cont.)

• This field reconnaissance 
is carried o t to gain ais carried out to gain a 
better understanding of 
conditions in the 
watershed—including the 
hydrology of the 

t b d d itwaterbody and its 
contributing ditches and 
branches, the locations ofbranches, the locations of 
flood-prone areas, and 
the locations of sewer 

d t tand stormwater. 



CHAPTER 4 MANAGEMENT ACTIONS

• 4.1 Projects and Activities
• 4.1.1 Structural Activities
• 4.1.2 Nonstructural Activities
• 4.2 Project Selection Process
• 4.2.1 Summary of Potential Sources 

and Management Actions
• 4.2.2 Evaluation of Management 

Actions
• 4.3 Coordinating with FDEP



APPENDICES

• Training manuals for walk the• Training manuals for walk the 
waterbody exercises and examples 
from previous effortsp

• Other documents and case studies 
providing more detailed information p g
on strategies described in main 
guidance document



CONTACT

John AbendrothJohn Abendroth
Environmental Administrator
John abendroth@dep state fl usJohn.abendroth@dep.state.fl.us
850.245-8555

Guidance document is available at:
http://www.dep.state.fl.us/water/watersheds/bmap.htm



STORMWATER/WATERSHED 
MANAGEMENT:

FINANCIAL CHALLENGES

BigBig
Moneyo ey
Problem

Dedicated Funding is the Keyg y



FLORIDA FUNDING SOURCES

• Stormwater utility fees
S f• Stormwater program fees
−Plan review
− Inspections
−Operating permits−Operating permits

• State Revolving Fund
• SWIM, WMD Coop Programs
• Section 319 NPS Grants• Section 319 NPS Grants
• TMDL WQ Restoration Grants



REVISING YOUR SWMP TO 
FOCUS ON TMDL LOAD 

REDUCTIONREDUCTION

Edward Smith
FDEP



IT IS YOUR SWMP

• The SWMP is YOUR SWMP
− BMPs submitted by MS4
− Approved by FDEP
− Take ownership – they are your 

community’s waterscommunity’s waters



DUTY TO COMPLY

• Part V.A of the Generic Permit [62-
621.300(7)a]

R i t t d dj t SWMP− Requirement to assess and adjust SWMP
• Part V.B of the Generic Permit

Req irement to re ie SWMP pon− Requirement to review SWMP upon 
development of a TMDL

− SWMP must meet TMDL allocation



LIKELY TMDL REQUIREMENTSQ

• MS4 inventory – outfalls, basins, land 
uses, loadings

• Source controls
− Florida-friendly landscaping
− Low impact design

St t i− Street sweeping
• Structural controls

Retrofitting projects− Retrofitting projects
− Floating wetlands



THE PROCESS

• Review Your SWMP• Review Your SWMP
• Submit a new NOI

− Add new BMPsAdd new BMPs
− Replacing exisiting BMPs

• Implement BMPsImplement BMPs
− Upon approval from FDEP



Questions



Contact Information

Alanna Conley 
EPA Region 4 
Conley.Alanna@epa.gov

Amy Tracy 
Florida DEP
Amy.Tracy@dep.state.fl.us 

Barry Tonning
Tetra Tech,Inc.
Barry Tonning@tetratech com

John Abendroth 
Florida DEP
John Abendroth@dep state fl usBarry.Tonning@tetratech.com 

Eric Livingston 
Florida DEP 

John.Abendroth@dep.state.fl.us

Edward Smith 
Florida DEP

Eric.Livingston@dep.state.fl.us Edward.Smith@dep.state.fl.us 

Kathleen Downey 
Florida DEP
Kathleen.downey@dep.state.fl.us



Participation Certificate

If  ld lik  t  bt i  ti i ti  If you would like to obtain participation 
certificates for multiple attendees, copy the 
link below into your web browser  link below into your web browser. 

You can type each of the attendees names yp
in and print the certificates

htt // / d / b t / tifi t / t t fl dfhttp://www.epa.gov/npdes/webcasts/certificate/stormwater_fl.pdf


